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KLOE-2 run  

Total L delivered: 6.8 fb-1 

Total L acquired: 5.5 fb-1 

KLOE-2 goal:  L acquired > 5 fb-1   =>  L delivered > ~ 6.2 fb-1 

17 November 2014 30 March 2018 
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Total L delivered: 6.8 fb-1 

Total L acquired: 5.5 fb-1 

KLOE-2 goal:  L acquired > 5 fb-1   =>  L delivered > ~ 6.2 fb-1 

17 November 2014 30 March 2018 

Intermediate L milestones 
have been all accomplished 
(1.0, 2.5, 5.0, 6.2 fb-1) 

KLOE + KLOE-2 
L = 8 fb-1  =>  2.4 1010  φ decays 
Worldwide unique data sample  

for typology and statistical relevance 



A. Di Domenico  KLOE-2 data-taking closing ceremony – 30th March 2018  
 
 
 

5 

KLOE-2 Physics
KAON Physics: 
•  CPT and QM tests with kaon interferometry 
•  Direct T and CPT tests using entanglement 
•  CP violation and CPT test: 

KS->3π0  
direct measurement of Im(ε’/ε) (lattice calc. improved) 

•  CKM Vus:  
KS semileptonic decays and AS (also CP and CPT test) 
Kµ3 form factors, Kl3 radiative corrections 

•  χpT : KS->γγ
•  Search for rare KS decays 

Dark forces: 
•  Improve limits on: 

Uγ associate production 
e+e- → Uγ → ππγ, µµγ

•  Higgstrahlung 
e+e-→ Uhʹ′→µ+µ- + miss. energy 

•  Leptophobic B boson search 
φ→ηB, B→π0γ, η→γγ  
η→Bγ, B→π0γ, η→π0γγ  

•  Search for U invisible decays 

Light meson Physics: 
•  η decays, ω decays, TFF φ → ηe+e- 
•  C,P,CP violation:  

improve limits on η → γγγ, π+π-, π0π0, π0π0γ 
•  improve η → π+π-e+e-  
•  χpT :  η → π0γγ 
•  Light scalar mesons: φ → KSKSγ 
•  γγ Physics: γγ → π0 and π0 TFF 
•  light-by-light scattering 
•  axion-like particles 
 
 

Hadronic cross section 
•  Measurement of aµ

HLO in the space-like  
region using Bhabha process 

•  ISR studies with 3π, 4π final states 
•  Fπ with increased statistics 
 
 New proposal: running at √s = 958 MeV 
•  Production of Non-Vector-Resonances (η’) 

in e+e− annihilation (η’ TFF) (new wrt  K2 program 
EPJC (2010) 68, 619) 
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after 70 years from the first observation one might wonder whether investigations 

on kaons have exhausted the information that such relatively simple but rich 

system can provide:  
I hope I convinced you that this is not the case.... 
 
...even though sometimes we are in very stormy seas... 
 
...which require  great perseverance,  tenacity and patience  to achieve the results.  

73 

Conclusions - II: 
State of mind
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event	
  
bunch	
  

Total	
  EMC	
  Bhabha	
  energy	
  

Understanding data and optimization of the run conditions 

Data selection with “bunching”: 
reduction of machine background by selecting  
the bunch crossing in the event with TOF 

Provide online feedback information (EMC 
counts, DC and IT currents) to DAFNE to  
optimize beam injections  
(sinergy DAFNE-KLOE-2) 

Hot End-caps counters   ele < 500 kHz   pos< 300 kHz 
DC integrated current  mostly < 2 mA 
IT layer 1 integrated current   mostly < 5 µA 

Energy	
  scan	
  

Conclusions: 
KLOE absolute √s fine  
calibration: -240 keV 
(after 10 years!) 
 
DAFNE: √s has been  
shifted by +550 keV  
to run exactly on φ peak 
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K S lifetime with KS→π+π-K L inv mass with KL→π+π-

ΜK  = 497.52(8) MeV

σMK =        2.39(9) MeV


E[MeV]

ϕ→ηγ with η→3π0 
Data quality benchmark analyses 

m2
23    vs   m2

12 [GeV2] 

E1 < E2 < E3  Kin. fit 

ϕ→ηγ with η→γγ

τS = 0.968±0.034 

(τS units)


ϕ→ηγ with η→3π0 

αij [°] 

Angle between γ pairs 
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New detector analyses and computing facilities 

Elena Perez del Rio 54th Scientific Committee 15

HET Analysis: γγ  π→ 0 (III)
Background characterization: cuts and HET-KLOE DAQ window 

comparison

● The Background evaluation is done run by run by using an “untagged" data sample (Single Arm  electrons or 
positrons) which are out of the coincidence window (W

NO
) with KLOE DAQ (events matching the bunch but not 

the right turn)

● KLOE open DAQ window 
for almost a DAPHNE turn 
for each trigger

● HET DAQ stores data for 
almost 3 DAPHNE turn for 
each trigger

● There is an overlap (W
OK

) 

window where we can find 
tagged γγ events

● There is a region (W
NO

) 

where there are no tagged 
events (out of coincidence 
window)
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Analysis with Inner Tracker: K
S
 lifetime

● Vertex reconstruction improvement with KS→π+π- and →π+π-π0 presented at the last Scientific  �
Committee

● KS lifetime with KLOE-2 data wit IT+DC integrated reconstruction 

IT+DC

σ = 0.96τS

DC-Only

σ = 1.46 τS 

 K
S
 proper time distribution is τ

s
 units 

 Resolution from 1.5 τ
s
 to 1 τ

s
 using IT 1st Alignment & Calibration parameters

 Expected improvement with refined Alig & Calib and optimized reconstruction

pre
sented @

 E
PS-H

EP 2017

Inner tracker: 
successful alignment and calibration procedure 
KS lifetime with KLOE-2 data with IT+DC integrated  
reconstruction. 
Resolution from 1.5 τs to 1 τs using IT  
Expected improvement with refined Alig & Calib and  
optimized reconstruction  

K S lifetime with KS→π+π-

Search for γγ→π0 

with high-energy γγ taggers (HET)
Analyses of Double-arm and Single-arm HET tagged 
events. Detailed beam transport studies performed. 
Characterization of background from data, MVA in 
progress. 

The new library has been working since march 24th

New TAPE LIBRARY IBM TS4500 R2 
Improved data-servers, new architecture with large  
disk array buffer, new GPFS protocol  
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Prepared for submission to JHEP1

Measurement of the charge asymmetry for the2

KS æ fie‹ decay and test of CPT symmetry with the3

KLOE detector4
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Daria Kisielewska � ! KLKS ! KL(crash)⇡e⌫ 31.10.2017 28 / 35

Charge asymmetry for K
S

! ⇡e⌫ decays

KTeV

KLOE (2006)

KLOE (2017)

-0.02 -0.01  0  0.01  0.02
Lepton charge asymmetry

AS = (-4.8 ± 5.7 ± 2.6) • 10

AS = (1.5 ± 9.6 ± 2.9) • 10

AL = (3.322 ± 0.058 ± 0.047) • 10

with CPT

AS = (�4.8± 5.7stat ± 2.6syst)⇥ 10�3

AS 

AS 

AL 

Analysis never stops… latest results 

Elena Perez del Rio 54th Scientific Committee 19

Combined result of σ(e+e- → π+π-γ(γ)) 
and a

μ
π+π-

● New result with improved uncertainty
● Combined result of previous KLOE 

measurements fully taking into account 
correlation of statistical and systematical 
uncertainties

https://arxiv.org/abs/1711.03085
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Combined result of σ(e+e- → π+π-γ(γ)) 
and a

μ
π+π-

● New result with improved uncertainty
● Combined result of previous KLOE 

measurements fully taking into account 
correlation of statistical and systematical 
uncertainties

https://arxiv.org/abs/1711.03085

https://arxiv.org/abs/1711.03085  

Accepted to JHEP 

In preparation 
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Thank you! 
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End of KLOE-2 data-taking at DAFNE 
 
Connection with the KLOE-2 control room 


